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1 Henu n 321244 U3y4YeHUs1 TUCHUILJIMHBI (MOLYJIs1)

1.1 Ilesb 0oCBOEGHUS JUCHUTIIMHBI

Ienn ocBoeHMs JUCUUIUIMHBI  OMNpeAeNieHbl  (enepasbHbIM — TOCYAapCTBEHHBIM
CTaHAapTOM BhIcmiero obpazoBanus mo cneruanbHocTH 01.05.01  «DyHmaMmeHTadbHBIC
MaTeMaTrKa U MEXaHHKa», B paMKaxX KOTOPOU mpenogaeTcs: AUCIUIUIMHA.

Hensimu ocBoeHUsT AMCUUILINHBL «DyHKIIMOHAIBHBIN aHau3) ABISAIOTCS (hOpMHUpOBaHHE
y CTYIEHTOB 0a30BbIX 3HAHWU MO (YHKIIMOHATHLHOMY aHAIU3y, MaTEeMaTHYECKOW KYIbTYpHI,
CIIOCOOHOCTEHN K aJITOPUTMHYECKOMY M JIOTUYECKOMY MBIIUIEHUIO; (OPMUPOBAHUE U PA3BUTHE
JUYHOCTH CTYJCHTOB; OBIIAJICHHE COBPEMEHHBIM amnmapaTroM (YHKIIMOHAIBLHOTO aHaIM3a IS
JAIbHENIIEr0 UCTOIb30BaHUS B JAPYTUX 00JacTAX MaTEeMaTHMYeCKOTO 3HAaHUS U JUCIHMILIHHAX
€CTECTBEHHOHAYYHOT'O COJEPKAHMS

1.2 3agauu Q¥ CHUANIAHBI

3anayamMu U3y4eHUs AUCUUTIINHBI SBIISIOTCS:

1. 3y4eHrne OCHOBHBIX MPUHIIMIIOB U METOJ0B (DYHKIIMOHAILHOTO aHAIN3A.

2. ®@opmupoBaHWE YMEHHH B O0JIacCTH TNPUMEHEHUS OCHOBHBIX  METOJIOB
(GYHKIIMOHATBHOTO aHAJIH3a MPU PEIICHUH KOMILIEKCA 3a71a4 TEOPUU U MPAKTUKH YIIPABICHHUS.

3. BnageHue OCHOBHBIMU METOJaMU Ha YPOBHE, MO3BOJISIIOIIEM MOIy4YaTh KAUYECTBEHHBIE
pe3yAbTaThl PU PEIICHUH TEOPETUUECKUX U MPUKIIAIHBIX 3aa4.

4. [Tony4eHne MPaKTHYECKUX HABBIKOB PAOOTHI C METOaMH (DYHKIIHOHATHHOTO aHAIH3A.

1.3 MecTo aucuuninHbl (MOayJs1) B CTPYKType 00pa3oBaTeIbHOM NMPOrpaMMbl

Jucrunnuaa «OyHKIIMOHABHBIA aHaJU3» OTHOCUTCA K oOs3aTenbHOW yactu bioka 1
"ucruminebl (Moxynu)" yueOHOro miaHa. B cooTBeTcTBMHM ¢ pabo4yMM y4eOHBIM IIJIAHOM
TUCLUIIMHA HW3y4aeTcss Ha 3 Kypce 1Mo ouyHOM ¢opme oOydeHus. Bua mpomMexyTodHO#
aTTeCTAllUU: IK3AMEH.

Mecto Kkypca B TpOo(ecCHOHAIbHON IOATOTOBKE CIICIHAIUCTa IO HAIpPaBJICHUIO
01.05.01. «®DyHgameHTanpHbIE  MaTeMaTMKa M MEXaHUKa»  ONPEIEISIETCS  POJIbIO
(YHKIMOHAIBHOTO aHaiu3a B (HOPMUPOBAHMM BBICOKOKBATU(UIIMPOBAHHOTO CIIEHUAINCTA.
JlanHast AUCLUIIIMHA SIBJISIETCS OCHOBOIIOJIATAIOLIEH A JaJbHEWINEro M3Y4YEeHHs IUCLUIUIMH
BBICIIEH MaTEMaTUKU U MEXAHUKH.

JUisi yCHEIHOr0 OCBOEHUS AMCLUILUIMHBI OOyYaromMNCS JOJDKEH BIAJAETh 3HAHUSMH,
YMEHUSIMHU M HaBBIKAMH 10 IIpOrpamMMaM AMCLUUIUIMH «MaTeMaTudeckuil aHamus3y», «Anredpay,
«duddepennmanbHas reOMETpHUS U TOTIONOTUS», «KOMIIIEKCHBIN aHAIH3.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3yJbTATOB O0OyYEeHHUS MO AUCUMUILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne paHHOW y4ueOHOM AWCIUIUIMHBI HampaBlieHO Ha (OPMHPOBAHHE Y
00y4aromuXxcst CASTYIONTNX KOMITETESHIIUHI:

PesynbraThl 00y4eHUs IO AUCIUILIIHE
(3Haer, ymeer, BiajieeT (HABBIKHM /WU OIIBIT
JIEeSATEITHHOCTH))

KO)_I 1 HAMMCHOBAHUEC I/IH[[I/IKaTOpa* JOCTUIKCHUA
KOMIICTCHIIMX

OIIK-1 Crnoco6en HaxoauTh, GoOpMYJIHPOBATHL M pemiaTh aKTyajJdbHble W 3HAYMMbIe MPOOJEMbI
(yHaaMeHTaIbHON MATEeMATHKU U MeXaHUKH

HOIIK-1.1. 3HaeT akTyanbHbIE U 3HAYHUMbIE 3HaeT OCHOBHBIE TEOPEMBI TEOPHH JIMHEHHBIX
npobseMb! (yHIaMEHTAIBHOH MATEMATHKH HENPEPLIBHEIX ONEPATOPOB, IPUHIMI  CKUMAFOIINX
0TOOpaXeHUH U JIPYTHe TEOPEMBbI O CYIIECTBOBAHHU
peIICHUI pa3INuHbIX KJIACCOB YPaBHEHMI

YMmeer pemate 3amaud (YHKIIMOHAJIBHOTO AaHAJHN3a;

JIOKa3bIBaTh YTBEPKIECHUSA (YHKIMOHAIBHOTO

aHaamusa,

Brazgeer anmapaToM (yHKIIMOHAJIBHOTO aHAIN3a
HOIIK-1.2. OcymecTpiaser BbIOOp MeTOROB | 3HAET (hopMyJIUPOBKH u JIOKa3aTEIbCTBA

penrenns 3a1a4 GpyHIaMEeHTaTbHON MATEMATUKH YTBEPKJICHUM, METOIbI UX JOKA3aTEIbCTBA




Kon n nanmenoBanue I/IHIlI/IKaTOpa* JOCTHIXCHUSA
KOMIICTCHIIUHN

PesynbraThl 00y4YeHUs 10 JUCUHUIUINHE
(3HaeT, ymeeT, BiaaeeT (HAaBBIKH HF/HITU OTIBIT
TS TEITHHOCTH))

YMeeT TpHUMEHATh TONy4YeHHBIE HABBIKM B JOPYTHUX
00JacTsaX MaTeMaTHYecKOro 3HAHWS M AMCIUTUTHHAX
€CTECTBEHHOHAYUYHOTO COJICP KAHMS;

Brnaneer METOJaMU MIPUMEHEHNUS arnrmapara

(hYHKIIMOHAJIBHOIO aHalli3a K PEIICHHUIO 3a1a4
WOIIK-1.3. Bnageer HaBblkaMu (QopManu3auuu | 3HaeT (hopMyITUPOBKH u JIOKa3aTEIbCTBA
AKTyaJIbHbIX 3a/la4 GynnamenTanbHoOM YTBEPKJICHUM, METOIbI UX JOKA3aTEIbCTBA
MareMathuki W NPUMCHCHUS — MOAXOMALMX | Vyeer  cTaBUTH — 3aJaud,  IIOJB3YSACh  SA3BIKOM
METOJOB HX pCILICHHA (hYHKIIMOHAJIBHOI'O aHaJIn3a

Brnaneer METOJaMU MIPUMEHEHNUS arnrapara

(byHKI_II/IOHaIH:HOFO aHaJIn3a K pCIICHUIO 3aJ1a4

IIK-1 Cnocoden  ¢opmyaupoBath H

pemarb AKTYAJbHbBIC n SHAYHUMBbIC 3aJaum

(GyHIaMeHTAJIBLHON U NPUKJIATHOH MATEMAaTUKH

WIIK-1.1. 3HaeT OCHOBHBIC IOHSATHUS, HIACH H
METOABl  (YHIAMCHTAILHBIX MATEMAaTHYCCKUX
JUICHIMTUTHH JUTSL pelieHust 0a30BbIX 3a1a4

3HaeT OCHOBHEIC IMOHATHUA, OIPCACICHUA U CBOMCTBa
00BEKTOB q)YHKHI/IOHaIIbHOI‘O aHaJIn3a,

VYMeer mMareMaTHYECKH KOPPEKTHO CTaBUTH 3aJayu,
BO3HUKAIOIHNE B IPHUITOKCHHUAX

BJ'Ia,Z[eCT HaBbIKaMH TMPUMCHCHUS MOJYUYCHHBIX
3HAHUU B Apyrux 00J1aCcTSIX MaTEMAaTHYECKOTO 3HAHUS
W JACHUIININHAX €CTCCTBCHHOHAYYHOI'O COJICPIKaHUA

HIIK-1.2. VYmeer mepemaBaTh  pe3yJbTaTh
NPOBEJCHHBIX TEOPETHYECKUX W HPUKIAJHBIX
UCCIICIOBAaHUN B BHJIC KOHKPETHBIX MPEIMETHBIX
PEKOMEHIANMI B TEPMUHAX MPEIMETHON 00JIACTH

3HaeT BO3MOXKHBIE C(hEphl TPUIOKECHHUS METOJOB
(DYHKIIMOHATBHOTO aHalu3a B JPYruxX 00JacTIx
MaTeMaTHYECKOTO 3HAHUS u JIUCITUTLTIHAX
€CTECTBEHHOHAYYHOTO COJICPIKAHHUS

YMeeT TpHUMEHATh TONy4YeHHBIE HABBIKM B JPYTHX
00JacTsSIX MaTeMaTHYECKOTO 3HAHWS W JUCIUTLIMHAX
€CTECTBEHHOHAYYHOTO COJIePKAHHS

Brnaneer HAaBBIKAMH TIPUMEHEHHS ITOJTyYEHHBIX
3HAaHUH B  JUCIMIUIMHAX  €CTECTBEHHOHAYYHOTO
COJICPKAHUS

HIIK-1.3. CaMOCTOATENBHO M KOPPEKTHO peliaeT
CTaHjapTHele 3amaud  (yHAAMEHTAIBHOH U
NPUKIAIHON MaTeMaTHKH

3HaeT MOCTAaHOBKM 3a11a4 ()YHKITMOHAIEHOTO aHAJIH3a

VYMeer mMareMaTHYECKH KOPPEKTHO CTaBUTH 3aJayu,
BO3HUKAIOMHXC B IPUTTOKCHUAX

BJ'Ia,Z[eCT HaBbIKaMH TMPUMCHCHUS  MNOJYUYCHHBIX
3HAHUU B Apyrux 00J1aCcTSIX MaTEeMAaTUYECKOTO 3HAHUS
W JACHUIININHAX €CTCCTBCHHOHAYYHOI'O COJCPIKaHUA

HIIK-1.4. Nwmeer HaBBIKH penieHus
MATeMaTHYECKUX  3aJa4,  COOTBETCTBYFOIIMX
KBaJMH(pUKALUU, BO3HUKAIOIIUX MPU MPOBEICHUU
HAYYHBIX U IPUKJIAIHBIX UCCICIOBAHUI

3HaeT METOAbI peIICHUS 3a1a4 (YHKIIMOHAIBHOTO
a”aamsa

Vmeer NPUMCHATH MOJYYCHHBIC HABBIKM B OPYIHUX
00JIaCTSAX MaTeMaTUYeCKOro 3HAHUS U JUCIUIIIINHAX
CCTCCTBCHHOHAYYHOT'O COACPKaHUA

Bnaneer HABBIKAMHM TPUMCHCHHS TOJYYCHHBIX
3HAaHUH B JIPYTHX 00JAaCTSIX MaTeMaTH4ecKoro 3HaHUS
Y TUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJEPKAHHS

PCSYJIBTaTBI O6y‘-I€HI/ISI 0 AUCHUIUIMHEC AOCTUTAKOTCA B paMKaX OCYIHICCTBJIICHUS BCCX

BHJOB KOHTAKTHOH W
YTBEP)KJICHHBIM YY€OHBIM TUTAHOM.
Nupukaropel  TOCTHXKEHUS

CaMOCTOSTEIILHOW  PabOThI

KOMIIETEHIIUN

06yqa}01unxc;1 B COOTBETCTBUU

cuuTaroTcs  c(hOPMUPOBAHHBIMH

JOCTUKEHUHN COOTBETCTBYIOUINX UM PE3YyIbTaTOB O0YUEHHUS.

pu



2. CTpyKTYpa M coep:KaHue JMCIHIIIHHbI
2.1 Pacnipeesienne TPyA0EMKOCTH TMCIUIJIMHBI 110 BUJAaM padoT
Obmast TpyaoEMKOCTh AUCIMILIMHBI COCTABIIACT 8§ 3a4eTHHIX eauHuI] (288 wacom), ux

pacrpeieJIeHue 1Mo BujaM paboT MPEACTABICHO B TaOIHIIE
Bunet pador Bcero dopma 00ydeHus
4acoB ouHast
5 cemectp 6 cemectp
(dacern) (dacern)
KonrakTHas pa6ora, B TOM 4ucJe:
AyauTopHble 3aHATHA (BCEro):
3aHATHUS JCKIIMOHHOTO THIIA 52 34 18
1ab0opaTopHbIE 3aHATHUS 68 34 34
NPaKTHYECKUE 3aHSITHS
CEeMUHAPCKUE 3aHSATHS
HHas koHTaKTHasi padoTa:
KoHTpoab camocTosTenbHONH paboTh
6 4 2

(KCP)
ITpomesxxyrounas arrectammst (MKP) 0,6 0,3 0,3
CamocrosiTeJbHasi paboTa, B TOM 63 36 27
qucie:
CamocTosiTennbHOE HM3YyYeHHE pa3/IeiioB,
CaMOTIOJIrOTOBKA (mpopaboTtka u
MOBTOPCHHUE JICKIIMOHHOTO MaTepHana Hu
Mmarepuaia  y4eOHMKOB M Y4eOHBIX 39 24 15
NOCOOMH, IOArOTOBKA K J1a00PaTOPHBIM U
3aHATHUSAM, KOJUIOKBUYMaM, KOHTPOJIbHBIM
paboram)
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 24 12 12
KonTtpoin: 62,4 35,7 26,7
TlonroroBka Kk sK3aMeHy 62,4 35,7 26,7
Ooasn yac. 252 144 108
TPY/A0eMKOCTh B TOM YHCJIe

KOHTaKTHast 126,6 72,3 54,3

padora

3a4. e 7 4 3

2.2 CopepxaHue JUCUMIIIMHBI

Pacnpenenenue BuoB yueOHOW pabOTHI U MX TPYAOEMKOCTH IO pa3jieiaM AUCHUIUINHBL
Paznensl (TeMbl) AUCIUIUIMHBL, U3y4aeMble B 5 ceMecTpe (ouHas opma oOydeHus)

KonnuecTBo yacos

A Bueayaut
No HaumenoBanue pasnesioB (Tem) YAATOpHad opHast
Bcero pabota
pabota
JI I13 JIP CPC
1. Mepa u nnrerpan JleGera 28 8 10 10
2. BanaxoBbI IpoCcTpaHCTBA 22 8 6 8
3. I'mne6epToBHI MpocTpaHCcTBa 22 8 6 8
4, JIunelinble HETIPEPBIBHBIE ONIEPATOPEI 31,8 | 10 12 10
HUTOI'O no pazoenam oucyuniunul 104 | 34 34 36
KonTpons camoctosrenpHol paboTsl (KCP) 4
ITpomexyrounas arrectanus (MKP) 0,3
IToaroroBka K KOHTPOIIO 35,7
OOm1ast TpPyI0EeMKOCTh IO TUCITUTUTHHE 144
[Mpumeuanue: JI — nexuun, 113 — mpaktudeckue 3ansaTus / cemuHapsl, JIP — maGopaTtopHbie

sarsTusi, CPC — camocrositenbHas paboTta cTyneHTa




Paznensl (TeMbl) AUCHUIUIMHEL, H3ydaeMble B 6 cemecTpe (ouHast popma o0ydeHus)

KonuuecTtBo yacos
A Bueayaut
Ne HanMenoBanwue pa3ienos (Tem) YAMTOpHAA opHast
Bcero pabota
pabota
JI 113 JIP CPC
1 .|ITpuHIUTIBI HETIOIBM>KHOM TOYKH 16 4 8 4
2.|BrnioiHe HenpephIBHBIE ONIEPATOPEI 34 8 16 10
3.|IHTerpanbpHble ypaBHEHUS 22 4 8 10
4 |DmeMeHTHl HeTMHEHHOTO aHaIHn3a 7 2 2 3
HUTOI'O no pasoenam oucyuniunsi 79 18 34 27
KonTpons camoctosTensHol paboTs! (KCP) 2
[Ipomexyrounas arrectanus (MKP) 0,3
IToaroToBka K KOHTPOIIO 26,7
OO0mas TpyI0eMKOCTh 110 TUCIHUILIIHE 108

2.3 Coaep:xanue pa3iaesioB (TeM) IHCHUATIIAHBI
2.3.1 3aHATHA JEKUMOHHOT0 THIIA

HaumenoBanue pasnena
(Tembl)

Coneprkanue pazjena (Tembl)

dopma TeKyIero
KOHTPOJS

Mepa u unrerpan
JleGera

Konbio, © -kompio MHOXkecTB. Mepa. Bepxnss
Mmepa. JleGeroBo npoomxkenue Mepsl. Mepa Jlabera
Ha OpAMOM M TIOCKOCTH. M3mepumble (GyHKUIUU.
O -crynenyarble ¢yHkuuu. HWuterpan JleOera.
CpoiicTBa: aJAUTHUBHOCTB, IMOJIOXKHUTEIBHOCTb, O -
aJJIMTUBHOCTb,  aOCONIOTHAsT  HEMPEPhIBHOCTb.
[IpenenbHblid TIEpexoa TOJ 3HAKOM HHTErpasa
JleGera. Cs3p wmHTerpana Jlebera ¢ wmHTErpaiom
Pumana.

YcTHBIN onpoc

banaxoBnl
MIPOCTPAHCTBA

JIuHeliHbIE W HOPMUPOBAHHBIE IPOCTPAHCTBA.
Hopwma. Tonosoruss HOpMUPOBAHHBIX IIPOCTPAHCTB.
OcHOBHBIE ITPOCTPAHCTBA. DKBUBAJIECHTHBIE HOPMBI.
Cxonmumocts. Ilomnble mnpoctpaHcTBa. I[Ipumepst
HEIOJIHBIX IIPOCTPAHCTB. [Tononuenue
npocTpancTB. KoHeYUHOMEpHBIE IPOCTPAHCTBA.

Komnoxsuym

[M'us6epToBbI
MPOCTPAHCTBA

CxkangpHoe MPOU3BECHHUE. ['unp0epToBHI
MPOCTPaHCTBA. OpTOroHaabHOCTb. Teopema
[Mudaropa, TeopeMa 0 JaroHaysax
napajuienorpamMma. OpTOroHanbHOE JIOTIOJIHEHHUE.
[Ipoekmus snemenTa Ha moAnpocTpaHcTBO. [Iponece
oproroHanuzanuu ['pamma-llImuara. Paasr @ypre.
[TonHbIE CUCTEMBI.

KomnokBuym

JInnennsie
HEIpEPHIBHBIC
OnepaTopbl

Jluneiinple HenpepbiBHBIE —omepaTopbl. Hopma
omeparopa. IlomHOTa MHpOCTpaHCTBA L(X Y )
[Tpunimn PaBHOMEPHOM OTPaHUYECHHOCTH.
OOpatuMoCcTh JIMHEWHBIX OIEepaTopoB. Teopema
banaxa-lllteitnrayza.  Teopema  Xana-banaxa.
Jluneiinpii  QyHKIIMOHATT B THIBOEPTOBOM

YcTHBIN onpoc




MPOCTPAHCTBE, B IPYTHX MPOCTPAHCTBAX.

5. [Mpunnun cxxumaromux oTtoOpaxenuid. [lpuHummn|YcTHBIN ompoc
[MpuHIHITBI [aynepa. Kpurepuit  Xaycmopda. Teopema
HENOJBWKHOU TOUkH [Apuens. [IpuMeHeHHs NpUHIUIOB HEMOJBUKHON
ToukH. VIHTerpanbHble ypaBHEHUS.
6. CrieKTp IMHEHHOT0 HEMPEPHIBHOTO ONIEPATOPA. VYerHbll onpoc
Pe3onbBenTa. Henycrora cniektpa. CrieKTpanbHbIN
paauyc. BrionHe HenpepbIBHBIE ONIEPATOPHI.
Briosie ConpspxenHble onepaTopbl. KoHeUHOMEpPHBIE
IIOJIH
onepatopsl. lIpencrasnenne BIIOIHE HENPEPHIBHOIO
HENPEPBIBHBIE
OIIEDATO olepaTopa B BUJI€ CyMMbl KOHEYHOMEPHOTO U
1epaTopbl
patop Masioro 1o HopMme. Teopust @pearonbma. CriekTp
BIIOJIHE HENIPEPBIBHOIO onepaTtopa. Teopema
I'us6epra-IlImunra. Teopus @pearonpma ass
UHTETpalbHBIX YPABHCHUN
7. Teopus @penroynbma Jyisi UHTETPATbHbBIX YcTHBIN onpoc
HNuTterpanbHbie N
ypaBHeHUH. ITepupoBaHHBIE sipa U PE30JIbBEHTA
yYpaBHEHUs
MHTErpajbHOIO ypaBHEHUS
8. D1eMeHTHI . . . YcTHbIi onpoc
. CnaOb1ii 1 cUIBHBIN TUddepeHIran HeTUHEHHOTO
HEJIMHEWHOTO o 5 o
KIIMOHaia. DKCTPeM HKIIMOHAJA. .
aHaJIn3a o peMyM @y

2.3.2 3aHsaTHSA CEeMHUHAPCKOTr0 TUINA (MIPAKTHYeCKUe / CEeMUHAPCKUE 3aHATHSI/
JabopaTopHble padoThl)

Ne 11;112[1:;:(():2323 Temaruka 3aHsaTHi/padop q)()plzf)?;;g;lem
L. Mepa u Konbno, o -xonpio mMHoxectB. Mepa. Bepxuss mepa.|lIposepka
MHTETpall Mepa JlaGera Ha mnpsiMOM M IJIOCKOCTH. V3MepuMble|IOMALIHETO
Jlebera ¢byuknun. Unrerpan Jlebera. IlpenenbHblil mepexo/ moj|3alaHus
3HaKoM uHTerpana Jlebera. (3amaun)
KonTponbHas
pabota
2. banaxoBsl  |/IuHeliHble HOpMUpOBaHHbIE mpocTpaHcTBa. Hopma.|lIposepka
npocTtpancTBa |CXOAMMOCTD B PA3JIMYHBIX POCTPAHCTBAX. JIOMAILHETO
3a/1aHMS
(3amaum)
VYcTHbli onpoc
3. | T'unebeproBbl |CkansgpHoe mpousBeaeHue. I mipbepToBsl mpocTpancTia. [IpoBepka
npoctpancTBa ([Ipoekuunst snemeHta Ha noampocTpaHcTBo. IIponecc|momaniaero
oproronanuzanuu ['pamma-IlImunra. Psger @ypre. 3aJaHusg
(3amaum).
KonTponbnas
pabota
4. JIunevinble  |[JIunelinble HenpepsiBHBIE onepaTopbl. Hopma oneparopa|llpoBepka
omepaTopsl  |(OmleHKa © BbramcieHue). OOpaTUMOCTh JIMHEWHBIX |IOMAIIHETO
OIIEpaToOpPOB. 3a/laHus
(3amaun).
5. [Mpunmunsr  |[IpuHnun — cxumatonmx  oroOpakenuit. [Ipumenenus|IIpoBepka
HETIOBIDKHOW |[IPUHIUIA COKUMAIOIIUX OTOOpaskeHHH. VHTerpaibHbIe|10MAIIHETO




TOYKH YpaBHEHUS. 3a/laHus
(3amaun)
KonTponbHas
pabota
6. . [TpoBepka
CrieKkTp TMHEHHOTO HEMPEPHIBHOTO ONEPATOPA.
N JOMAaIIHET O
Bnonne Pe3onbsBenTa. CriektpanbHbiid paguyc. ConpsKkeHHbIE sanaHust
HenpepsIBHbIE  |orepaTopbl. CaMocomnpsiKeHHbIE onepaTtopsl. Teopus (sa1aum)
OnepaTopsl ®penronbma. COekTp BIIOJIHE HENPEPHIBHOTO ONEPATOPA.
paTop pea p pep pv p KonTponbHas
Teopust @penrosibma 1Jis1 UHTETPAJIbHBIX YPABHEHUM.
paborta
7. [TpoBepka
DJIeMEHTHI Cnalwr1if 1 cuibHBIN AudhepeHInan HeIMHEHHOTO JIOMAIITHETO
HEJIMHEHHOTO ¢dbyHKIHOHANMA. DKCTpeMyM (DYHKITMOHAIA. YpaBHEHUS  [3a/IaHHS
aHanm3a Oiinepa. (3amaun),
YCTHBIH OIIPOC
8.
2.3.3 IlpuMepHasi TeMaTHKa KYpPCOBBIX PaldoT (IPOEKTOB)KYpPCOBbIE pPabOTHI HE
PEyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 Oo0ecrnevyeHH sl AJI CAMOCTOSATEILHON padoThI
00y4YarIIHUXCS M0 TUCHHILINHE (MO1YJII0)

Hepequb y‘{C6HO—MCTO,Z[I/I‘{eCKOFO obecreueHHUs JUCOUIIIIMHBI 110 BBITIOJTHCHHUIO

Ne Bug CPC CaMOCTOSITEILHON pabOThI
1 |IIpopaboTtka yueOHOTO Meroaudeckiue yKa3aHHWs TIO BBITTOJIHEHHIO CaMOCTOSATEIbHON
(TEeopeTuvecKoro) pabotel oOywaromuxcs. YTBepkaeHbl Ha 3acemannu CoBera
Marepuaia dakyapTeTa MaTeMaTuKd W KoMIbioTepHbIXx Hayk PI'BOY BO
«Ky06I'Y». ITporokon Ne 9 ot 18 mass 2024 r.
2 |BemmonHeHue qoMamHUX | MeToanuecKkrue yKa3zaHusl 1O BBITIOJHEHHUIO JTA0OpaTOPHBIX PadoT.
3ajaHuil (pemieHue 3a1a4) |YTBepKaeHsl Ha 3acemnanuu CoBeTa (akylbTeTa MaTeMaTHKU U
kommbioTepHbIX Hayk PT'BOY BO «KyoI'Y». Ilporokon Ne 9 or
18 masg 2024 r.
Metonnueckue yKa3aHUsl 110 BBIIIOJIHEHHUIO CaMOCTOSTEIIbHOMN
pabotel oOyuwaromuxcs. YTBepxkaeHbl Ha 3acenanuu CoBera
¢dakynbTeTa MaTeMaTUKU M KomIbloTepHbIX Hayk ®I'BOY BO
«KyoI'Y». IIpotokos Ne 9 ot 18 mast 2024 r.
3 |IlogroToBka k TekymeMy |Meronnyeckue ykKa3aHUsl [0 BBIIOJIHEHHUIO CaMOCTOSITENILHON

KOHTPOJTIO

paboTbl oOyuarommxcs. YTBepxkaAeHbl Ha 3acemaHuu CoBeTa
¢dakynpTeTa MaTeMaTHKU W KommbloTepHbIX Hayk ®I'BOY BO
«KyoI'Y». IIpotokos Ne 9 ot 18 mast 2024 r.

Meroauueckue yKazaHUsi 1O OpPraHu3aly CaMOCTOSTEIbHON
paboThl, yTBepKAeHHBIC Kadeapoil GyHKIIMOHATBLHOTO aHaau3a 1
anreOpsl mpotokos Ne 9 ot 18 mast 2024 r.




4 |[IpomexyTodyHas Mertoanueckue yKazaHusi 0 OpraHu3alil CaMOCTOSITETbHOM
aTTecTanus (3K3aMeH) paboThl, yTBepKIeHHBIE Kadenpoil (yHKIIMOHATIBHOTO aHAIN3a U
anreops! mpotokod Ne 8 ot 18 ampenst 2023 r.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0Yy4alOMUXCs W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIIH:

JUJis 1L ¢ HApYIICHUSIMU 3PCHUS

— B TIe4aTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4aTHoi (opme Ha si3bike bpaiis.

Jlnig U1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jis vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeueHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. OOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMEHsieMble INPH OCBOCHHH HCLHHUILIHHBI
(Moxys)

B Xxome wu3yyeHus JUMCHMIUIMHBI IPEAYCMOTPEHO HCHOJIB30BAHHME  CIIEIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTHH: JIEKIWH, NPAKTUYECKUE 3aHATUA, NpoOIeMHOe oOyueHwue,
MOJIrOTOBKA MUCbMEHHBIX paboT, caMOCTOSITeNIbHAS paboTa CTYIEHTOB.

KoMIIeTeHTHOCTHBIM MOAXOA B paMKax MPENoJaBaHUs IUCLUIUIMHBI pPEalu3yeTcs B
UCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOAOB (pa3dopa KOHKPETHBIX
CUTYyallui, aHalIn3a 33]1a4) B COUETAHUH C BHEAYIUTOPHOH paboTOiA.

NudopmaniioHHbple  TEXHOJIOTUH, TMPUMEHSEMblE TPU W3YYCHUU  JUCLMILIUHBI:
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECYpCOB,  JOCTYNHBIX B HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

AnantuBHble 00pa3oBaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE TPU U3YUYEHUU TUCIUTLINHBI
— Uil JMIl C OrpPaHMYEHHBIMH BO3MOYKHOCTSMH 370POBbSl IIPEAYCMOTpPEHA OpraHMU3aLMs
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpeacTBAa JJf TEKYyHWIero KOHTPOJISI YCHEeBAeMOCTH M IPOMEKYTOYHOM
arrecTauuu

OneHouyHBIC CpeACTBA MpEIHA3HAUEHBI /JII KOHTPOJS M OIECHKH 00pa30BaTENIbHBIX
JOCTIKCHHH 00YyJaroIINXCs, OCBOMBIIMX MPOTPaMMYy YI€OHON TUCHIUTITUHBI «DYHKYUOHATIbHDLL
aHanus».

OneHouyHbIEe CpeICTBA BKIIOYAET KOHTPOJIbHbIE MaTepUasbl ISl IPOBEACHHS TeKYIIero
KOHTPOJISE B (opMe CaMOCTOSITEIbHBIX U KOHMPOIbHLIX pabom, 3a0anuil, 80NPOCO8 O/
YCmMHO20 onpoca W NMPOMEKYTOUYHOH aTTecTauMu B (opMe BONPOCOB U 3a/laHUN K 3ayeTy,
DK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKylleil U MPOMeKYTOYHOM aTTecTauuu

Kon u HanmeHoBanue HanMeHoBaHHE OLIGHOYHOTO CPE/ICTBA
Ne PesynbraTel 00yueHuns
MHIMKAaTOpa . IMpomexyrouHas
n/n (B cooTBeTCTBUH C 1. 1.4) Tekymuii KOHTPOIb
(B cooTBetrcTBUH C 1. 1.4) arrecTauus
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HOIIK-1.1. 3naer

3Haer OCHOBHBIE | Bompocs! 111 ycTHOTrO Bomnpoce! Ha
aKTyaJlbHbIC ¥ 3HAYUMBIC | TeOpeMBI TeopuH | ONpOCa 10 BCeM TeMaM 9K3aMeHe
poOIIeMbI TTHHEHHBIX 1-35( mepBbId
(byHRaMEeHTaIBHON HeTpepBIBHBIX CCMCCTP), 1-34
MaTeMaTHKH OTIEPATOPOB,  MPWHIAT (BTOpOI1 cemecTp)
1 CoKUMAIOIIHNX
OTOOpaKCHUN U IpyTHE
TEOPEMBI 0
CYLIECTBOBAHUH
peuIeHul  pa3IUYHBIX
KJIACCOB YpaBHEHUI
YmMmeeT pemrate 3agauu | Kontpombnas padora Nel-4 Bormpockr Ha
(hyHKIIMOHATHHOTO 9K3aMCHE
) aHalu3a; JOKa3bIBaTh 1-35( mepasrit
YTBEPI K /IEHUSA CCMCCTP), 1-34
(hyHKIIMOHATBHOTO (BTOpOii cemectp)
aHAJIN3a;
Bnageer anmapaToM | YCTHBIH O1Ipoc Bomnpoc Ha
3 (YHKIIMOHAILHOTO Konrponbnas padora Nel-4 JK3aMCHE
aHAIN3a 8-11
HOIIK-1.2. 3Haet GopmynupoBKH U | Bompock! ans yeTHOTO Bormpocs! Ha
OcymecTsiser BBIOOD | joKa3aTeNbCTBA orpoca Mo BCeM TeMaM 9K3aMeHe
4 | MeToIOB peleHus 3aaad YTBEP)KICHUH, METOJbI 1-35( nepBblii
(byHIaMEeHTaIbHOM HX JI0KA3aTeIbCTBA cemectp), 1-34
MaTeMaTHKH (BTOpOIT cemecTp)
Vmeer npuMeHsATh | Kontponsnas pabora Nel-4 Bomnpocs! Ha
IIOJIyYEHHBIE HABBIKU B 9K3aMCHC
IOpyTHX o0macTsx 1-35( mepabiit
5 MaTeMaTHYECKOTO cemectp), 1-34
3HAHUS U TUCHUTUIMHAX (BTOpOi cemecTp)
€CTECTBEHHOHAYYHOT' O
COJZIepKaHus;
Bnaneer MeTonaMu | YCTHBIH ompoc Bomnpoce! Ha
npuMeHeHHs: ammapara | Konrponbmas padora Nel-4 9K3aMeHe
6 (hyHKITMOHATBHOTO 1-35( nepsbiid
aHauM3a K PEIIEHHIO cemectp), 1-34
saaq (BTOpOIL cemecTp)
NOIIK-1.3. Bnaneer | 3HaeT GopMyaupoBKy K | Bompockr qus ycTHOTO Bormpocs Ha
HaBbIKaMU IOKa3aTeiabCTBa OIIpocCa 1o BCEM TeMaM OK3aMCHEC
7 | dopmanmzaumu YTBEP)KICHUH, METOJbI 1-35( nepBblit
aKTyaJbHBIX 337184 | P TOKA3aTeNbCTRA cemectp), 1-34
(G yHIaMEeHTAILHOM (BTOpOI1 cemecTp)
MaTeMaTUKU u | YMeer craButh 3amau, | KontponpHas pabora Nel-4 Bomnpocs! Ha
HPUMEHEHHA MOJIB3YACH SI3BIKOM 9K3aMCHC
8 | momxomAmMX METOAOB HX yHKLHOHAIBHOTO 1-35( nepBblit
perreHus AHATH32 cemectp), 1-34
(BTOpOIT cemecTp)
Bnaneer MeTonaMu | YCTHBIH ompoc Bomnpoce! Ha
npuMeHeHHs: ammapara | KonrponsHas padora Nel-4 JK3aMeHe
9 (hyHKITMOHATBHOTO 1-35( mepBbIit
aHalU3a K pelIeHUI0 cemectp), 1-34
saaq (BTOpOIT cemecTp)
HIIK-1.1. 3Haer | 3HaeT OCHOBHBIE | Bormpocs! 111 ycTHOTO Bompocs! Ha
OCHOBHBIC IOHSATHS, MIACH | [OHATUS, OHpejieeHHs | ONpOCa [0 BCeM TeMaM 9K3aMeHe
10 | 4 METOMbL |y cBoiicTBa OOBEKTOB 1-35( mepBbiii
(byHaMEHTaIbHBIX YHKIHOHATBHOTO cemectp), 1-34
MaTeMaTHUYeCKUX . (BTOpOI1 cemecTp)
aHAJIN3a;
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11

MUCIHIUIAH IS PEIICHHUS
0a30BBIX 3a/1a4

VMeeTr MaTeMaTHYCCKHU
KOPPEKTHO CTaBUTh
3aJlayd, BO3HHKAIOIINE
B MPUJIOKEHUSX;

KonTponbHas padora Nel-4

Bomnpoce! Ha
JK3aMeHe

1-35( mepBbId
cemectp), 1-34
(BTOpOIT cemecTp)

Bmaneer HaBBIKAMH | YCTHBIH oIpoc Bomnpoce! Ha
HpYMEHEHHS Konrponbnas padora Nel-4 9K3aMEHE
MOJTy4YEHHBIX 3HAaHUN B 1-35( nepsbiit
12 APYIuX o6acTsx cemectp), 1-34
MaTEeMaTU4YECKOI0 (BTOpOJi cemectp)
3HAHUS U JUCLUILUIMHAX
€CTECTBEHHOHAY4YHOTO
CcoJiepIKaHus
UIIK-1.2. Ywmeer | 3Haer BO3MOXHEBIe | Borpocsl st yctHoro Bompocs! Ha
nepeiaBath  Pe3yIbTaThl | chephl TIPUJIOKEHHUs | OTPOCa IO BCEM TeMaM 9K3aMeHe
IIPOBEIECHHBIX METOIOB 1-35( nepBblit
TEOPETHUECKUX 1| hYHKIHOHATBHOTO cemectp), 1-34
MPUKITAHBIX (BTOpOI1 cemecTp)
13 | uccnenoBanuit B BHUIE aflaiusa B Apyrux
KOHKPETHBIX MPEIMETHBIX obnactsx
peKoMeH At 5 | MaTeMaTH4eCcKOro
TepMHHAX ~ TpeaMerHoif | SHAHUA M JUMCHMILTMHAX
obiactu €CTECTBEHHOHAYYHOTO
CcoJIepIKaHus
VYmeer npuMeHsTh | KonTtponbHas pabora Nel-4 Bompoce! Ha
IOJIyYECHHbIE HABBIKA B 9K3aMeHe
JIPyTUX o0acTsax 1.35( meppsii
14 MaTEMaTHYECKOI0
cemectp), 1-34
3HAHUS U JUCLUILUIMHAX N
(BTOpOIT cemecTp)
€CTECTBEHHOHAYYHOT' O
CcoJIep KaHus
Brnaneer HABBIKAMHU | YCTHBIH Oompoc Bompocs! Ha
MPUMEHEHUS Kontponbnas pabora Nel-4 JK3aMCHE
15 MOJYyYCHHBIX 3HAHUU B 1-35( nepepiid
JTUCTIMIITIHAX cemectp), 1-34
€CTECTBCHHOHAYYHOT'O (BTOpOfi
COICpKAHUSI cemectp)
NIIK-1.3. 3Haer IIOCTAaHOBKHM | Bonpocs! s yctHOoro Bomnpoce! Ha
CaMOCTOSITeTFHO U | 3amay oTpoca o BCeM TeMaM JK3aMeHe
16 | xoppekTHO PEIaeT | dyHKIMOHAIBHOTO 1-35( mepBoIit
CTaHapTHBIC BAIAYH | o nng cemectp), 1-34
(G yHIaMEeHTAILHOM u (BTOpOI1 cemecTp)
HPUKJIAJHON MAaTEMaTHKH | VmeeT MaTemaTudecku | KonTpombHas pabora Nel-4 Bomnpocs! Ha
KOPPEKTHO CTaBUTh 9K3aMeHe
17 3aa4y, BO3HUKArOLME 135 nepeeit
B IIPWIOKEHUAX
cemectp), 1-34
(BTOpOIT cemecTp)
Bmaneer HaBBIKAMH | Y CTHBIH OIIpoc Bomnpoce! Ha
MIPUMEHEHUS Kontponsnas pabora Nel-4 JK3aMEHE
MOJTy4YEHHBIX 3HAaHUN B 1-35( nepsbiid
18 JIPyTUX o0acTsax CeMeCTIV’)a 1-34
MaTeMaTHYECKOTO (BTOpOfi
3HAHUA U JTUCLUIUIMHAX cemectp)
€CTECTBEHHOHAY4YHOTO
CcoJiepIKaHus
UIIK-1.4. Imeer HaBbIKU | 3HAET METOBI pelIeHUs Bormpocs! 11 ycTHOTO Bompocs! Ha
1o | peuerus 3a7a4 orpoca Mo BCeM TeMaM 9K3aMeHe
MareMaTUYECKUX  3a1ady, 1-35( nepBblii
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COOTBETCTBYIOIIUX
KBaJTA (KA,

20

BO3HHUKAOIIUX pu
MIPOBEJICHUN HAYIHBIX H
TIPUKJTATHBIX
HUCCIIEIOBAHUN

21

(hyHKIIMOHATBHOTO cemectp), 1-34
aHaim3a (BTOpOI1 cemecTp)
VYmeer npuMeHsTh | KontponbHas pabora Nel-4 Bompoce! Ha
MOJIyYCHHbIC HABLIKU B 9K3aMeHE
IPYTUX obacTax .
by 1-35( nepBbiit

MaTeMaTU4YeCKOro

cemectp), 1-34
3HaHUA U JUCHUIUTMHAX .

(BTOpOIT cemecTp)
€CTECTBEHHOHAaYYHOI' O
CoZIEpXKaHUs
Bnaneer HaBbIKAMM | YCTHBIHA OIIPOC Bomnpoce! Ha
NIpUMEHEHUS KonTtponbhas pabora Nel-4 9K3aMCHE
HOJYYCHHBIX 3HAHHI B 1-35( nepBpiit
IPYTHX 00nacTsIx cemectp), 1-34
MaTeMaTHYeCKOTO (BTOpOI#i
3HAHUA U JUCLUIUIMHAX cemectp)
€CTECTBEHHOHAYYHOT' O
COAEp)KaHUs

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MJIH HHbIE MaTepPHAJIbl, HeOOXO0ANMMBIE VIl OLlCHKH
3HAHUM, YMEHH i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPAKTEePU3YIOLIMX ITANbI
(popmupoBaHus KoMNeTeHIMII B IpoLecce 0CBOEHHUsI 00pPa30BaTEJIbLHOM IPOrpaMMBbI
Bomnpocsl 1151 yCTHOr0 0npoca 1o reme:

«Mepa u unrerpan Jlebera»

«/InHelHbIE OnIepaTopLD)

PO

A

N3mepumble MHOXKECTBA.
N3mepumbie GyHKINN.
Onpenenenue unrerpana Jlebera
CaoiicTBa unTerpana Jlebera.

HenpepbiBHBIEC IMHEHHBIE ONIEPATOPHI.
IIpocTpaHCTBO TMHEHHBIX OIIEPATOPOB.
HopMma nuHeitHOTo HenpephIBHOTO onepaTopa.
[IpuHIUII paBHOMEPHOM OIPaHUYEHHOCTH.
OO6partHbIe OTIepaTOPHI.

CBoiicTBa 00paTUMBIX ONIEPATOPOB.

«IIpMHUIMIIBI HEMOABUKHOH TOYKMN»

W=

Omnpenenenne CKUMAIOIIETO ONepaTopa.
[TpuHIU COKUMAKOIKMX OTOOpakeHHH (POpMYIUpPOBKA).
MoskeT 11 CKMMAIOIIUNA ONepaTOp UMETh HECKOJIBKO HETIOABM)KHBIX TOUEK?

4. OTHOCHUTEIHbHO KOMIIAKTHOE MHOKECTBO.
«BmoJsiHe HenpepbIBHbIE ONEPATOPHD)

S e

OrnpeneneHne BIOJHE HETPEPBIBHOIO OIIEpaTOpa.

[IpuBeauTte nmpuMep BIIOJIHE HENPEPBHIBHOTO ONlEpaTOpa.
SIBrsieTCs M TOKAECTBEHHBIN OMEpaTop BIOJHE HEMPEPHIBHBIM ?
Cdhopmynupyiite nepByto Teopemy Opearoiabma.
Chopmynupyiite Bropyto Teopemy dpearonasma.
Cdhopmynupyiite TpeTbio Teopemy Ppearoiabma.
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«JJ1eMeHThI HEeJIMHEIHHOr0 AHAJIH32)»

Onpenenenne cuiibHOTO MU PepeHnmana.
Omnpenenenue cnadoro nuddepennnana.
Onpenenenne 3KCTpeMyma.

Heo6xoaumoe ycinoBue s3xkcTpeMyma (pyHKIIMOHAIA.

bl e

Bompocsl k kouiokBuymy mno Teme «baHaxoBbl npocTpaHcTBa. ['miib0epTOBBI
NMPOCTPAHCTBA»

JIuHeitHbIe TPOCTPaHCTBA.
HopmupoBanHbie TpocTpaHCTBA.

IpocTpancTBa IZ nl,.

Tomonorust HOpMUPOBAHHBIX MPOCTPAHCTB.

Teopema 0 BIOKEHHBIX LIapax.

Teopema bapa.

KoneunoMepHbie poCTpaHCTBA.

[IpocTpancTBa co ckansgpHbIM npousBeneHrueM. Hepasenctso Komm-byHsakoBckoro.

Teopema o0 1uaroHansIX nmapamuiesorpaMma.
Teopema I[Tudaropa.

. Teopema o npoekuuu.

. JluneliHas 3aBUCHMOCTb U HE3ABUCUMOCT.

. OHC. IIpouecc oproronainzanuu.

Psag @ypee.

. HactuuHas cymma psga Oypee.

CxomumocTs psina Dypee.

. Teopema ®duiepa-Pucca.

XNk WD

e T e Y
LU A LN~ O

O0pa3ubl KOHTPOJIbHBIX PadoT
5 cemecTp
KonTpoasnas padora Nel
1. Haiitu mepy JleGera ciieyronmx MHOXKECTB!
” 1 1
a)M=U(l’l——,n+ ja
2n 311—1
n=1

6) M = {~1;-0,9;-0,8}.

2.BeraucnuTh, ecin BO3MOXKHO, nHTerpai Jlebera ot cneayrommx (pyHKIUH 0 JaHHBIM
MHOECTBAM:

X, X € [0;1] N O,

-3,xe[0;1]\ O, xe o]

a) f(X)={

0) f(x) :2%, x €[n;n+1), x €[1;4+x)
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e, xek,
B) f(x)=11,xe[0;0,5]\K, xe[0:1]
-3, x€(051]\K

sinx, xe€[0;7/2]\Q,
r) f(x)=1qcosx,xe(n/2;x]\Q, xe[O;zr]

x* =3x,xe[0;7] " O

KonTpoabsHnas padora Ne2

1. IlpoBeputsb, 00pazyeT 11 V AHHEHHOE HOANPOCTPAHCTBO MPOCTPaHCTBA X:
X:R3,V:{xeR3 1x, X, + X =0}
2. SABnsiercsa mu GyHKIUS @(X) = 2|x1 + x2| HOPMOIA B TpocTpaHcTBe R .

3. CxopndTcs M MOCNIeI0BATEIbHOCTH B yKa3aHHBIX MPOCTpaHCTBaxX. B ciayyae cxonumoctu
yKazaThb npeed.

a)l,, x, = (0,0,...,0,%,0,...}

b)Clo.1], x,(r)=t".

4. HaiiTi IpOEKIHUIO BEKTOpa Ha OANPOCTPAHCTBO U PACCTOSTHUE OT BEKTOPA A0
MOAMPOCTPAHCTBA

11 1 1
l,, a=|—,—,—y—..
)" (2 227037 j

Ha MOANPOCTPAHCTBO M = {x el,:x= (0,0,...,O, X, 05X, ,...)};
b)2, a=(1,2,]) na nomupoctpancteo M = {x L} : x, —x, = 0}.
5. IlpoBepUTH TMHEUHOCTH ONEPATOPOB:

a)A:R* >R, Ax= (xf,xl +x3,x32);

b) 4:C[0,1] - C[0,1], (Ax)7) = x*(¢).

6. OLeHUTh HOPMY CJIEYIOIIHX OIIEPaTOPOB:

2 -3 6)(x
a)A:I' >F, Ax=|-3 0 4||x,|;
2 -6 1)\x

b) 4: C[0,1] - Co.1] (Ax)t) = £2x(2).

14



6 cemecTp

KonTpoabsHnas padora Ne3

1. Jloka3ath, 4TO ypaBHEHUE UMEET PEIICHUE
I .
xX= gsmx +2.

2. Jloka3zaTh, UCHOJB3YsSd MPUHIUI CXKATbIX OTOOPaXCHWH, YTO CHUCTEMa MMEET €IMHCTBEHHOE
pelieHue

X :E.X'l —E.X'Z +2

X, :lxl +lx2 +5
3 2

3. Ilpu xakux A ypaBHeHUe uMeeT equHcTBeHHoe pemtenue B C[0, 1]? ITpu A = > HAWTHU PEILICHUE

1
¢ TogHocThio 10 0,01.  x(f)=A ftszx(s)ds+ 1
0

4. O6patum nu oneparop? Eciu na, To HailT 0OpaTHBIN.
a)B [ 1 1) Ax = (x; +2xy,x3 +2x4, X5 + 2Xg,...)
2) Ax =(x4,X3,X5,X],X5,Xg,X7,...)

3) Ax =(x,%5,0,x3,x4,0,x5,x5,0,...)

6)B C[0,1]: (A4Ax)()=x(t)— jstx(s)ds

0

5. HaiiTu crieKTp U clieKTpaibHbIi paguyc onepatopa A:

a) A:l, =1, Ax=(X +X,,X,,X5,...,X, ,...);

6) A:C[0,1]—> C[0,1], (4x)(t) = j x(s)ds.

KonTpoabsHnas padora Ne4

1. Pemuth ypaBHEHHE
1
x(t) = Itzsx(s)ds +1
-1
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2. Haiftu XapakTepucTUYeCKUe 3HaUEeHUsI M COOCTBEHHbIE (DYHKITUH

o

1
xX(0) = u j (%5 + 5)x(s)ds
0
0

1

0

3. MOMOIIBH)Y HICPHPOBAHHBIX 10D HAl TH PeESOJIBEBCHTY H PENIHT

z(t) = p /.ngif{b“)ﬂr& +i

0

. Haiiru A, npu koropbix vpapHerne umeer pemenue. Haiiru sro |

1
e * .IF.-.

3a‘leTHO-3K3aMeHaHI/IOHHLIe MaTepuaJbl AJIA

(AK3amMeH/3a4eT)

WX R WD —

—_— —
[\ ]

—_
(O8]

W W IO P/ = — =
— O 000 1N NP WN—OOVWI NS

[IpuMepHBIX NepeyeHb BOMPOCOB K IK3aMEHY.
5 cemecTp

H3mepumbie MHOXKECTBA.

N3mepumbie QyHKIUH.

Wuterpan Jlebera (KOPpEeKTHOCTB).

CgoiicTBa nnTerpana Jlebera.

C — aJIUTUBHOCTH MHTErpaia Jledera.
AOconroTHas HETIPEPHIBHOCTh MHTErpasna Jlebera.
Teopema Jlesu.

Jlemma @arty.

Teopema Jlebera.

. [IpoctpanctBo Ly(A).
. JIuneliHbIE IPOCTPAHCTBA.
. HopmMupoBaHHbIE TPOCTPaHCTBA.

n
. IIpoctpancrsa / o1 [ Py

. Tomonorust HOpMHUPOBAHHBIX POCTPAHCTB.
. Teopema 0 BIIOKEHHBIX IIapax.

. Teopema bapa.

. KoneuHoMepHBbI€e MpOCTpaHCTBA.

. IIpocTpancTBa co ckansgpHbeIM npousBeaeHueM. Hepasenctso Komn-byHskoBckoro.
. Teopema o anaroHassx napauiesorpaMmma.

. Teopema IIudaropa.

. Teopema o nmpoekiuu.

. OHC. IIpouecc opToroHanu3aiuu.

. Psag @ypoe.

. HactnuHas cymma psiga Oypee.

. CxomumocTs psiga Oypoe.

. Teopema ®duiepa-Pucca.

. HenpepbiBHBIE IMHEHHBIE ONIEPATOPHI.

. HemmpeppIBHOCTE MHTETPAJILHOTO OIlepaTopa.
. IIpocTpaHCTBO IMHEHHBIX ONIEPATOPOB.

. Ilomaora £(X,Y).

. IIpyHIIMIT paBHOMEPHON OTPAaHUYEHHOCTH.

b 2 P

NMPOMEKYTOUHON  aTTecTalu
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32. Teopema banaxa — IlITeiinraysa.
33. Teopema Xana — banaxa.
34. CnenctBus Teopemsl XaHa-banaxa.
35. O6mmii By GpyHkimonana B H.
6 cemecTp

[TpuHIUTT CKATBIX OTOOPAKECHHM.

Teopema Xaycnopda.

Teopema Apuens.

ITpunnun Ilaynepa.

[TprMeHeHre MPUHLIUIIOB HETIOBMKHONU TOYKH K CHUCTEMAaM.

HurerpanbHbie ypaBHEHUS.

O6parumbie onepatopsl. Teopema banaxa.

OrnepaTophbl ¢ MaJION HOPMOM.

O6patuMoCTh OJU3KUX ONEPaTOPOB.

10. CnexTp onepaTtopa u ero coictsa. [Ipumepsi.

11. Pe3onsBeHTa oniepaTopa u €€ cBoicTBa. Teopema 0 HEMyCTOTE CIEKTPA.

12. CnektpanpHblii paaunyc omepatopa ¥ ¢opmyiaa ais ero BbruucieHus. CrexkTpaabHbIN
paauyc omneparopa BoabTeppa.

13. BriosiHe HenpepbIBHbBIE ONIEPATOPHI U UX CBOWCTBA.

14. BriosiHe HEMPEPBIBHOCTH MPEICIBHOTO ONepaTopa.

15. BronHe HENpepbIBHOCTh MHTETPAILHOTO OIIEPATOPA.

16. ConpsixeHHBIE orepaTopsl B H .

17. CpoiictBa A",

18. BriosiHe HEMPEPBIBHOCTH CONPSIKEHHOTO ONEepaTopa.

19. ConpsikeHHBII UHTETPAJIbHBII ONIEPATOP.

20. 3amkuayToCcTh Im(I — A).

21. KoneuHOMEpHBIE OIEPATOPHI.

22. Annpokcumanus BIIOJHE HEMPEPBIBHBIX OMEPATOPOB KOHEYHOMEPHBIMH.

23. IlepBas Teopema @pearonbpma.

24. Bropas Teopema Opearosbma.

25. Tpetbs Teopema @penroabma.

26. TeopeMa o CrieKTpe BIIOJHE HEMPEPHIBHOTO OMEpaTopa.

27. CaMOCONPSHKEHHBIE ONIEPATOPHI U UX CBOWCTBA.

28. CymiecTBOBaHHE HEHYJIEBOTO COOCTBEHHOTO UHCJIA Yy BIIOJHE HEMPEPHIBHOTO
CaMOCOIPSYKEHHOTO OIIEPATOPA.

29. Teopema I'mns6epra—IlImuara.

30. Nurerpansable ypaBHeHus. Teopembl @pearonpma.

31. aTerpanbHbie YpaBHEHUS C BBIPOKICHHBIM SIAPOM.

32. UnTerpanbHble YpaBHEHUSI C CHMMETPUYHBIM SAPOM.

33. Cnalwlii 1 cunbHBIN uddepeHIman HeIMHEMHOTO (PyHKITMOHAA.

34. DxcTpemyM (pyHKIIMOHAIA.

e A Al

Kputepun oneHuBaHus pe3yibTaToB 00y4eHHs

Ouenka Kputepuu oneHuBaHus mo SK3aMeHy
BrICOKHMii OLCHKY «OTJIUYHO» 3aCIIyKHUBACT CTy%eHT, OCBOUBIIHNHU 3HAaHHA,
YPOBCHB «5% YMEHUS, KOMIETCHLUMH M TEOPETHMECKHH MaTepual 6e3 mpoOeos;
(OTJ'II/I‘IHO) BBITIOJTHUBIINU BCC 3alaHUA, NPCAYCMOTPCHHBIC y‘IG6HLIM IIJIaHOM Ha
BBICOKOM KauyeCTBEHHOM YpPOBHE; MPaKTUYECKHE HaBbIKU
npo¢eCCHOHATBLHOTO TPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHEI.
Cpennnit OLICHKY «XOpOILO» 3aciTy>KUBAET CTYACHT, MPAaKTHUUYECKHU MOJHOCTHIO
YPOBEHB «4» OCBOMBIIMM 3HAHUS, YMEHUsA, KOMIETEHUUH M TEOPETHYECKUI
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(xoporo) MaTepuain, ydeOHble 3aJaHusl HE OIICHCHbI MaKCHUMAaJbHBIM YHCIOM
0aJuT0B, B OCHOBHOM C(HOPMUPOBAI MPAKTUICCKNE HABBIKH.

[ToporoBerii OILICHKY «YIIOBJIETBOPUTEIHHO» 3aCIy)XHBACT CTYIEHT, YacCTUYHO C
YPOBEHB «3» npoOelaMd  OCBOMBIIUN  3HAHUS, YMEHHUS, KOMIIETCHIUH U
(YIOBIETBOpUTE | TEOPETHYECKHUN MaTepHwall, MHOTHE Yy4eOHble 3aJaHus Ju00 He

JILHO) BBIIIOJIHMII, JHOO OHHM OIEHEHBI YHCIOM OaiIoB OJHM3KHM K

MUHUMaJIbHOMY, HEKOTOPBIE IPAKTUYECKUE HABBIKU HE C(DOPMHUPOBAHBI.
MuHUMaNbHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO) 3aCIIYKUBAET CTYJIEHT, HE OCBOMBILNN

YPOBEHB «2) 3HAHUS, YMEHHsI, KOMIIETCHIINA W TEOPETHUECKUI MaTepHhal, ydeOHbIC
(Hey,Z[OBJIeTBOpI/I 3aIaHUA HC BBITTOJIHUWIL, IPAKTUYCCKHUC HABBIKHA HC C(bOpMI/IpOBaHI:I.
TEJHHO)

Kputepuu onieHnBaHus Mo 3a4ery:
3aueT BBICTABISIETCS MO pe3yibTaTaM paboThl CTyAEHTa B TeueHHe cemecTpa. OTMmeTKa
«3a4TE€HO» BBICTABIISIETCS CTYACHTaM, KOTOpbIE PETYISPHO MOCEIANId 3aHSTHUS, BBIMOIHSIIN
JOMalHue paboThl, HAMMCAIM KOHTPOJIbHBIE pabOThl Ha TMOJOXKUTENbHbIE OIeHKH. OTMeTka
«HE3auTeHO» BBICTABIISIETCS CTYyACHTaM, KOTOphIe mpomycTiiiu 6onee 60 % 3aHATHI U HanUcalIu
KOHTPOJIbHBIE pabOTHI Ha HEYJOBJIETBOPUTEIbHBIEC OLIEHKH.

«3aYTEHO»: CTYACHT BIIAJICET TEOPETUYCCKHMMH 3HAHHMSMH TI0 JNAHHOMY pasfelly, JOIYCKaeT
HE3HAYUTCIIbHbIC OIJ_II/I6KI/I.

«HE 3a4TEHO». MaTephall HE YCBOCH WJIM YCBOCH YAaCTUYHO, CTYIEHT 3aTPyTHICTCS PEIIUTh
CTaHJAapTHBIC 3ajgadyd, HMCCT JOBOJIBHO OI‘paHI/I‘-IeHHBH‘/JI OGBCM 3HaHUU nporpaMMHOTO
Marepuaa.

OHCHO‘IHBIC cpeactBa I MHBAJIMAOB W JIMI[ C OrPaHUYCHHBIMU BO3MOXKXHOCTAMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAUBUAYAITBHBIX TICUXO(QU3NIECKHX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBaJIJaM W JiMaM C OrpaHUYCHHBIMHU BO3MOKHOCTSIMU
3JI0POBbS MIPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKY OTBETA HA 3K3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yJIbTATOB 00YyUEHHs] MHBAINIOB M JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUUECKUX
CpcacTsB, HeO6XOI[I/IMI>IX HM B CBA3U C UX WHIUBUAYAJIbHBIMU 0C06€HHOCTHMH;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAaHMYCHHBIMH BO3MO)KHOCTSIMHU 3]TOPOBBSI
U HWHBAJIWAOB IHpoucaypa OLCHUBAHHUA PC3YJIbTATOB OGy‘-IGHI/IH II0 AUCHUIIIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OLICHUBAHHUA PC3YJIbLTATOB OGY‘-ICHI/ISI HWHBAJIUAOB W JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 110 JTUCHHIUIHHE (MOMYIIO) TPEIyCMAaTPUBAET TPEIOCTABICHHE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHMUYEHHUSIM HMX 37I0pOBbS U BOCIPHUSATHA
uH(pOpMaIuu:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIeYaTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist TUT ¢ HApyYIISHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAIL ¢ HAPpYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.
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5. IlepeveHb y4eOHOI JIUTepPaTypbl, HHPOPMANMOHHBIX PeCYPCOB M T€XHOJIOTHil

5.1. YueOHas qureparypa

1. Komnmoropos, A.H. Dnementsl Teopun (yHKUMHA W (YHKIMOHAIBHOTO aHAIU3a
[DnexTponHbIit pecypc] : yueb. mocodue / A.H. Kommoropos, C.B. ®omuH. — DneKkTpoH. JaH.
— Mocksa : @uzmariur, 2009. — 572 c. — Pexxum nocrymna: https://e.lanbook.com/book/2206.

2. [Tynses B.®., [amok 3.b. COopHHK 3ama4d M0 (yHKIIMOHATHHOMY aHalu3y. M.;
Wxesck: HULL «PerynspHas xaotuueckas mexanukay», 2010.
3. OunumonenkoBa, H.B. CoOoprHuk 3agad 10 (YHKIHOHAILHOMY aHAIIU3Y

[DnexTpoHHBIH pecypc] : yaeb. mocobne — DnektpoH. gaH. — Cankr-IletepOypr : Jlans, 2015.
— 240 ¢. — Pexxum noctyma: https://e.lanbook.com/book/6504 1

4. JIrocrepuuk, JILA. Kpatkuii Kypc (yHKIIMOHAJIBHOTO aHajdu3a [DJIEeKTPOHHBIN
pecypc] : yue6. mocobue / JI.A. Jlrocrepuuk, B.M. CoboneB. — DnekrpoH. maH. — CaHKT-
[TerepOypr : Jlaus, 2009. — 272 c. — Pexum noctyna: https://e.lanbook.com/book/245

5. Tpenorun, B.A. ®yHKIIMOHANBHBIA aHAIM3 [DIEKTPOHHBIA pecypc] : ydued. —
OnexkTpoH. npaH. — MockBa : @usmariur, 2002. — 488 c¢. — Pexum pocryna:
https://e.lanbook.com/book/2340

6. Tpenorun, B.A. 3amaunm u ymnpakHeHHS 1O (QYHKIMOHAIBHOMY aHAJIU3Y
[DnexTponHsbIit pecype] : yued. mocobue / B.A. Tpenorun, b.M. Ilucapesckuii, T.C. Cobonena.
— OmnekTtpoH. maH. — MockBa : ®Pusmaraut, 2005. — 240 c. — Pexum pocryna:
https://e.lanbook.com/book/2342. — 3aru. ¢ skpaHa.

7. Hamok 3.b., Hamox M.B. ®yskuuonanbHbii ananu3. [Ipocsemienue-tOr,
Kpacnonap, 2014.

8. OyHKIIMOHANBHBIN aHanu3 : mpaktukym / aBropbl: B. FO. bapcykoa, A. B.
bouapos, C. C. CononkoBa. , M. B. [laimrok ; MUHHCTEPCTBO HAyKHd M BBICIIETO OOpa30BaHUS
Poccuiickoit ®enepaunu, KyOanckuii rocynapcTBEHHbIH yHHBepcuTeT. - KpacHomap
Ky6anckwuii rocymapcTBeHHbI yHuBepcuteT, 2022. - 169 c. - ABT. ykazaHbl Ha 000pOTE THUT. . -
Bubmuorp.: c. 168. - ISBN 978-5-8209-2185-8

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=83&idb=6

5.2. llepuoauyeckas aureparypa

He tpeGyercs

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHble NpodeccuoHATbHbIE 0a3bl
JAHHBIX M1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6uommoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAYYHBIX KypHaAJIOB Ha Poccuiickoit
maTdopme HaydHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
7. HauwmonanbHas »sneKkTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIMOTEKe
nucceptaruii Poccutickoit rocynapcrsenHoi oubaunorexu (PI'B) https://rusneb.ru/
8. Ilpesunmentckas 6mbnuoreka uM. b.H. Enpriuna https:/www.prlib.ru/
9. DnexrponHas koyuekius Oxchopackoro Poccuiickoro ®onia

MRS
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https://ebookcentral.proguest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlektopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmarmonnas cuctema POCCUSA http://uisrussia.msu.ru

HNHdpopManMoOHHBIE CIPABOYHbIEC CHCTEMBI:
1. KoncynwranT Iltoc - cipaBouyHas mpaBoBas cuctema (JOCTYII 0 JIOKAJIbHOW CETH C
KOMIIBIOTEPOB OMOINOTEKH )

Pecypchbl ¢cB00OIHOTO 1OCTYMA:

1. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. TlomHble TeKCTHI KaHAACKUX quccepTanuii http://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);

CoOcTBeHHBbIE JJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U MH(POPMAIIHOHHBbIE PeCYPChI
KyoI'Y:
1. Cpena MOAYyIBHOTO JUHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, TYyOIUKAIIUN 1
koH(pepenmmii http://mschool.kubsu.ru/
3. DnextpoHHBIN apxuB gokymeHToB Kyol'Y http://docspace.kubsu.ru/

6. Meroaguyeckue yKazaHHMsl [JIs1 OO0Y4YAIOIIMXCH 110 OCBOCHHIO JHCIHHUILIHHBI
(MoayJin)

[Io xypcy mpenycMOTpeHO NpOBEICHHE JIEKIMOHHBIX 3aHSITHH, Ha KOTOPBIX HaeTcs
OCHOBHOM CHCTEMATHU3MPOBAHHBIA MaTepuas, JIa0OpaTOpPHBIX 3aHATHH, B XOJ€ KOTOPBIX
CTYJIEHTaMH TMPUOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MPAKTUYECKHM HABBIKM PEIICHUs
Pa3IUYHBIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHHUEM MOJTy4YEeHHBIX TEOPETUUECKUX 3HAHUI.

BaxnelmmM 53TanmoM Kypca SBISETCS CaMOCTOSITENbHas paboTa MO JUCIHILIIHHE.
CamocrosTenpHas paboTa CTYIEHTOB SIBIISICTCSI HEOTHEMJIEMOM YacThIO IMpoIlecca MOATOTOBKH.
ITon camocTosiTenbHON pabOTON MOHMMAETCS YacTh YYEOHOW IUTaHHpPYEeMOM palboTbl, KOTOpas
BBITIOJIHSACTCS 10 33aJaHUI0 U IPU METOJWYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero
HENOCPEACTBEHHOIO yUacCTHSI.

CamocrosTenbHas pa0oTa HampaBieHa Ha  YCBOGHHE CHUCTEMbl HAaydHBIX H
npodecCHOHANBHBIX 3HaHUK, (OPMHUPOBAHMS YMEHUH W HABBIKOB, MPHOOPETEHUE OIbITA
caMoCTOsITeNNbHOW  TBOpueckor nestenbHocTH. CPC  momoraer (opMupoBaTh KyJabTypy
MBIILUIEHNS CTYI€HTOB, PACIIUPATH IO3HABATEIBHYIO 1€ATEIbHOCTb.

Buner camocTosTenpHOM paboThI IO KypCy:

a) no yenam: NOArOTOBKA K JIEKIUSAM, K IPAKTUUECKUM 3aHATUSAM, K KOHTPOJIbHOM padore,
K KOJUIOKBUYMY.

0) no Xxapakmepy padompl: W3YyYCHUE JUTEPATyphbl, KOHCIEKTAa JIEKIUWA; MOUCK
JaUTepaTypel B OMOIMOTEKE; KOHCIEKTHMPOBAaHHE PEKOMEHAYEMOW [UIsl CaMOCTOATEIbHOTO
U3Y4eHUs] HAy4YHOW JIMTEpaTyphbl; pelIeHue 3aaady, TecToB; paboTra ¢ oOOydyalouuMu U
KOHTPOJHMPYIOIKUMHU MPOrpPaMMaMHU.
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TemaTnueckoe MIaHuPOBaHUE CAMOCTOATENBHOM pabOThI CTYIEHTOB

Ne HaumenoBan
Conep:xanue pa3jiena Bupn patorsl
n/n He pasaea
1 2 3 4
1 . [Tonck HEOOXOAUMOIT
Mepa u Wuterpan Jlebera. [1peaenbHbIii
nHpopManuu (cM.
UHTErpa nepexo/ 1o 3HakoM uHTerpana Jlebera.
CITUCOK JIUTEPATYPHI).
JleGera Nuterpan Ctuntbeca.
Pemrenue 3agau.
2 . [Touck HEOOXOAMMOM
JIuneiinbie 1 HOPMUPOBAHHBIE
banaxoBbl uHpopmanuu. M3yuenue
n
nmpoctpascTs | IPOCTpancTsa. [, [, l,. Cla,b], JEKLTOHHOIO
a L,[a,b]. Tononorus. Teopema bopa. Marepuaia.
KoHncnektuposanue.
3 [ToBTOpEHME
JEKIMOHHOTO MaTepuasia
I'uns6epToBel | KoHeuHOMEpHBIE MPOCTPAHCTBA.
U MaTepuana yueOHUKOB.
npocTpancTBa | ['Miap0epTOBBI MPOCTPAHCTBRA.
IToaroroBka x
KOHTPOJIbHOU paboTe
4 ITpuaIIMO aBHOMEPHOU .
P p p ITouck He00X0INUMO
. OTPaHUYEHHOCTH. O6patumocTb
Jlunetinbie . nH(popManuu.
JIMHENHBIX omnepaTtopoB. Teopema XaHa
OnepaTopsl N [ToaroroBka K
— banaxa. Jluneinbiii QyHKIIMOHAT B N
KOHTPOJIbHOU paboTe
HEKOTOPBIX OAHAXOBBIX MPOCTPAHCTBAX.
5 [TpuHIUIBL [Tpuniun cxuMammMx oroOpakeHui. | M3yueHne IeKIMOHHOTO
HenoABWkHOU | [IpuMeHeHus. NHurerpanbHble | MaTepuana M MaTepuala
TOYKHU ypaBHEHUS. y4eOHUKOB.
6 PesonpBenTa. Cnekrp. CrnekTpajbHBIN
B paxnuyc. Bnosnne HenpepsiBHbIE | [Tonck HE00X0AUMOMH
IIOJIHE
orneparopsl. ConpspKeHHbIE omnepaTopsl. | nHGopMaruu. Pemenue
HEIpEePbIBHBIC
pep Teopus @®penronbma. CnexkTp BmojiHe | 3amad. [loarotoBka k
OIepaTophl .
patop HETpPEepbIBHOTO  omeparopa. Teopema | KOHTPOJIBHOM paboTe
I'uns6epra-Limuara.
7 DJIEeMEHTHI DKCTpEeMyM ¢dbynkuroHana. | M3ydeHue u mMOBTOpEHHE
HenuHenHoro | Kiaccnueckue 3agaunM BapuMalMOHHOTO | JIEKIIMOHHOTO
aHaiau3a HCUYUCIICHUS. Marepuania.

B ocBoeHWU MUCHUIUIMHBI MHBATUIAMH W JIUIIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOT0 MaTepHara.

WuauBuayanbHble KOHCYJbTAllMM 1O TPEIMETY SBISAIOTCS BaKHBIM  (PaKTOpPOM,
CIOCOOCTBYIONTUM MHIMBUYaTU3alMd O0yUEHUS M YCTAHOBJICHHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TNpernojaBaTeieM U O00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBBSL.

7. MaTepuajibHO-TEXHUYECKOe o0ecrneyeHue 1Mo TuCHuIInHe (MO1YJI10)

[To Bcem BugamM Y4eOHOU [EATEIBHOCTH B paMKax IUCHUIUIMHBI HCIIOJNB3YIOTCS
ayUTOpUH, KaOMHEThl U J1a0OpaTOPUU, OCHAIIEHHbIE HEOOXOAUMBIM CIIEHHATU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHHEM.

HaumenoBanue crieruaabHBIX

MOMEILCHHUI

OCHAaIIEHHOCTD CIIEIAATLHBIX
MOMEIICHHUI

HepequL JIMICH3UOHHOI'O
IIpOrpaMMHOTO obecrieueHus

VYueOHble ayJIMTOPHU

IMMPpOBCACHU 3aHATUH JICKIIMOHHOTO

it | MeOenb: yueOHas meOeIb

Texunueckue CpeacTBa O6y‘l€HI/IHZ

Microsoft Windows 8, 10
Microsoft Office Professional
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THIA 9KpaH, IPOEKTOP, KOMITBIOTEP Plus
Kaspersky Endpoint Security
U1 Ou3Heca
YueOHbIe ayIUTOpUU it | MeOenb: yueOHas meOeIb Microsoft Windows 8, 10
MPOBEICHUS 3ansatuil | Texuudeckue cpenctBa oOyuenus: | Microsoft Office Professional
CEMHHAPCKOT0 THUIIA, TPYIIOBBIX U | dKPaH, IPOCKTOP, KOMIILIOTEP Plus
WHIUBHUAYaJIbHBIX KOHCYJIBTAIHUH, Kaspersky Endpoint Security
TEKYIIETro KOHTPOJISt u
. JUIs OM3HECa
MPOMEKYTOYHON aTTeCTalluu
VueOHbie ayIUTOPUN st | MeGenb: yaeOHas Mmebenn Microsoft Windows 8, 10

MIPOBEICHUS JIA0OPATOPHBIX paboT. | TeXHHUecKnue CpelcTBa O0yUeHUS:

9KpaH, IPOEKTOP, KOMIIbIOTED

Microsoft Office Professional
Plus

Kaspersky Endpoint
1 OM3Heca

Security

VYueOHble ayJIUTOPHU
BBITIOJIHEHHSI KyPCOBBIX paboT

it | MeOenb: yueOHas meOeIb
TexHuueckue cpencTBa 00yUCHHUS:

OKpaH, IPOCKTOP, KOMIILIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus
Kaspersky
i1 Ou3Heca
MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad

Endpoint Security

Jns  caMmocTosTeNnbHOW — pabOThl  OOYYalOUIMXCA  MPEIYCMOTPEHBI  MOMEIICHHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATN3UPOBAHHON MeOEeblo, OCHAIICHHbIE KOMITBIOTEPHON TEXHUKOMN C
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M 00ecrneyeHueM JIO0CTyIa B AIIEKTPOHHYIO

nH()OPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

HaumMmeHoBaHne moMeneHun s
CaMOCTOATEIBHON pabOThHI
00yJaroImuxCcst

OCHaILIEHHOCTh [TOMEIEHNH ISt
CaMOCTOATEIBHON pabOTHI
00yJaroImuxcst

Ilepeuenp TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTICUeHUS

ITomemienne uisl CaMOCTOSITENILHOM
paboThI 00yJAIOMIUXCs (YUTATBHBIH
3an Hayunoii 6ubianorexn)

Mebenb: yaeOHas Mmebenn
Kommiexkt  cnenumann3upoBaHHOM
MeOeIi: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTE€PHAs
TEXHHMKa C MOAKIIOYEHHEM K
nH(popMaLMOHHO-
KOMMYHHUKaIIMOHHON
«lHTEpHET» W JOCTYmOM B
JJEKTPOHHYI0  MH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3alyHy,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, OOeCTIeUNBarOIICe
JOCTYIl K  CeTH  HMHTEpHET
(mpoBoaHOE COEIMHEHHE u
OecrpoBOHOE  COCOUHEHHE IO
texHonoruu Wi-Fi)

CCTH

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint
U1 Ou3Heca

Security

Ilomelenue s caMOCTOSTENbHOMI
pabots! oOyuatomuxcs (aya.314)

Meobernb: yueOHas MmeOeib
Kommnekt  crneunuanu3upoBaHHOM
MeOeJH: KOMITBIOTEPHBIC CTOJIBI
O6opymoBaHHe: KOMITBIOTEepHAS
TEXHHKAa C TOAKIIOYCHHEM K
HHPOPMAITMOHHO-
KOMMYHHMKAIIMOHHOM
«HTepHeT» W JOCTYIOM B
JMEKTPOHHYI0  MH(OPMAIOHHO-
00pa30BaTEeIbHYIO cpeny
00pa30oBaTeNPHONW  OpraHH3alluHy,
Be0-KaMepbl, KOMMYHHUKAI[MOHHOE
o0opynoBaHue, oOecreyrBarolee

CETH

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
i1 Ou3Heca
MATLAB Wavelet Toolbox

WolframResearch Mathematica
MapleSoft Maple 18
PTC Mathcad
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JOCTYII K ceTn HHTEPHET
(mpoBomHOE COEIUHEHNE u
0ecrpoBOHOE  COCJUHEHHE O
texHojorun Wi-Fi)

Penenana

na pabouyio MPOrpaMMy JHCUHMILTHEDL] «PyHKUHOHATBHBIH aHANAIY, NPEIHAZHA-
YeHHYIO JUI% CTYASHTOB CTIEIHAILHOCTH
01.05.01 dysnamenTansHbIe MATEMATHKR H MEXAHHKA

OYHKIHOHAILHEN AHANH3 HAXOAMT NPHMEHEHHE BO MHOTHX TOHHBIX
HAYKAX; MHOTUE BaHEHIINe MATEMATHIECKHE KOHCTPYKUHH U METO/L ONHCAHEI
A36iKOM GYHKUHOHANEHOTO aHanu3a. DyHKUHOHANLHBIH AHATH3 COCTABNACT OCHO-
BY MONrOTOBKH KBATHGHIMpOBAHHOrO Maremarkxa. Ha 1ol aucnnmiHHe Ga3n-
pyercs H3yHeHHe MHOTHX JMCIMILTHH BEICIICH MATEeMAaTHKH H MEXAHHIH. [Noato-
My coananue paGoueli POrPaMMLl MO JAHHOMY KYPCY B/IAETCA aKTyaTbHEM.

[NpencTasnenHas Ha penensHio paboyas nporpaMMa OMHCEIBAeT TpefoBaHHA
K YPOBHIO YCBOSHHA AMCLIHILTHHEL, 00BeM y4eOHBIX 4ACOB H HX PACTpe/IeIeHHe M0
dopmam 3aHATHi, TpeSoBaHHA K 00S3aTENLHOMY MHHHMYMY CONCPHAaHMA Mpo-
rpaMMEl, NepedeHs THTepaTyphl K nocofuii, GopMbl KOHTPOMIS. Conepxasue Teo-
PeTHYECKOT0 MaTepHaNa THCUMILIHHEI IO/THO OTpakaeT HeoGxoaMMble SHAHHA ANA
(bopMEpoBanKs KoMIeTeHIK N0 aucuummMAae. MaTepHans! s CaMOCTOATENEHOH
yueGHoll paboTh CTYACHTOB CONEPKAT OCHOBHEIE TEOPETHUECKHE MTOMOKEHHS, He-
OGXOMMMBIe [UIS YCBOGHWS YK@3aHHBIX TeM. 3ajaHus WA nabopaTopHeX pabor
[pefCTABIeHE! 10 BCEM TEMaM JHCUMILTHHEL, CONepKaT OOMBIIOe KOMHISCTEO 3a-
na4 s OPMHUPOBAHHSA HEOOXONMMEIX 3HaHMii, yMeNuii H HABLIKOS. Bonpochl K
3K3aMeHY OXBATHIBAIOT BECh MaTepHal, u3yuaemelli cryaenrams. Cnmcok pexo-
MEHIyeMOji JIHTepaTyphl COAEPXHMT OCHOBHBIC COBPEMEHHBIE HCTOUHHKM OTeHe-
CTBEHHBIX H 3apyGeiHEIX aBTOpoB. KpHTepuy OLEHOK MO MMCUMIIHHE OTPAKAIOT
HeoBXOMMMbIE KOMITETEHIIHH, KOTOpsIe HOKHE ObITh COPMHPOBAHEL ¥ CTY/CH-
TOB.

PaspaGotannas pabodad MPOrpaMMa  JIMCLMILTHHLI «DyHKUHOHANBHBIH
asamus» coorpercteyet TpebosannimM ®I'OC BO 1 cnocoGCTByeT KaueCTBEHHO-
MY OBNAJICHHIO 00y TaroIIMHCH HeobX0IHMEIMH KOMNETEHIHAMH,

Cumralo, 4TO JaHHAA TIPOTPaMMa COOTBETCTBYET COBPEMEHHOMY YPOBHIO
[OArOTOBKH CHENHaNHCTOoB no cneusanssoctd 01.05.01 «DyHnaMeHTaNBHEE Ma-
TeMaTHKa # MeXaHHKa»¥ MoxeT GHITH peKOMEHAOBaHA IS OGecrnedcHHs OCHOB-
Holi 06pa3oBaTeNEHOM MPOrPaMMEI MO CHELHANBHOCTH 01,05.01 «DyHnaMeHTals-
HEIE MATEMATHKA H MEXaHHKA MO JHCUHIIHAE «PYHKUMOHATBHBIH aHATHIY.

JloUenT Kadeaphl NPHKIAIHOH MATEM AT k1
DI'BOY BO t(KyGaHt_'.ruﬁ P Y JEA DU THEH H WA
T ] g g e
eXHONOIHYECKMA yHuBEpCU ) 7
KaHHAAT GUIMKO-MATEMATMUECKYX by o f Yy6uips H.O
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Peuensus

Ha pabouyio MPOrpaMMy AHCUHILTHHE «DyHKUHOHANBHEIA AHANHIY, NpeIHAIHA-
YeHHYIO [UIA CTYAEHTOB CHCUHANTPHOCTH
01.05.01 dyrnamMeHTATBHEIE MATEMATHKA H MEXaHHKA

YHKUMOHANBHBIA AHATHI COCTABIACT OCHOBY HOATOTOBKH KBATTH(HIHPO-
BAHHOTD CHeIHATHCTA B ofnacTH Maremaruki. Hayvenne QYHKUHOHANLHOTO AHA-
MH34 HeoOXOIHMO A JansHefimero H3ydeHHs BCeX QHCLHILIHH BBRICINEH MaTeMma-
THEH # Mexamuki. [TosTomy cosganue paGodel NporpaMMEl OO JAHHOMY KYPCY
ABJAETCH AKTYANBHEIM.

PaGoyas nporpaMma QHCIHNIHHEL {{ﬂ-‘!}fHEﬂHDHMEHHﬁ aHAMH3» BEMOYAET
B cefq pee HeoOXOMMEIE CTPYKTYPHEIE 9acTH. YueQHas NporpaMma MpeiycMaT
puBaeT (opmMupoBaHHe ¥ 0fy9AIONMXCH MATEMATHUECKOTD AMNApaTd, BRITHOYAI0-
mero B cebA MaTeMaTHUYeCKHe 3HAHAL, YMeHH: H HaBhIKH HeoOXOoIHUMEIE AN Jank-
mefituell npodeccHoBanLHOl JeATensHOCTH, Bee OCHOBHBIE pasiellEl TporpaMMEl
HALLTH CBOE OTpaXeHHE B MepetuHe NpelcTaBneHHEIX B nporpaMmMe HeoOXOoIHMELX
HAHHH, YMCHHH H xoMIeTeHUHil. PacnpeneneHue BpeMeHH, OTBOAHMOTO Ha H3Y-
yeHHEe PETHYHELX Pa3feNocs Kypca, BEMIOHAd CaMOCTOATESIRHYIO pabory, coOT-
BETCTBYET HX TPYI0EMKOCTH.

[MporpaMmMa OTBEYAET COBPEMEHHBIM TpeGopannaM K o0y4eHHIO H OTpamaeT
coBpeMeHHEle TEHJEHIHH B 00yHennH H BOCITHTAHKH JHYHOCTH. ConepxaHHe pa-
Goweii MporpaMyel OXBATEIBAET BECH MATEpHal, HeoOXoNHMEIH and ofy4eHHd CTy-
AeHTOB BHICUIMX yueGHBIX 3aBe/ieHui N0 HANpaBleHHI0 «QYHIAMEHTAIEHAL MaTe:
MATHKS H MEXaHHEA»®.

Copepiatie pasieNion, HX pasaeneHie no sHiaM SAHATHIH, H TPYI0EMKOCTE
B gacax OTREYAIOT TPeGOBATENBHOCTH H LENeco0dpasHOCTH. CrpykTypa H colep-
WAHME KYpPCa B3aHMHO AOTONHAIT APYT ApyTa. Taixe B mporpaMme NpHBEIEHEL
NpEMepsl 3alaHmil IMA KOHTPOABHBIX padot, GuneTsl AIA OK3AMEHOB, NIepeyeHb
OCHOBHOH M [OMONTHATEIEHOH THTEpaTyPsl, NOCTYIIHOH A4 00y aIOIHXCH.

B nenom, pabouas OporpamMMa no JHCLHIIHHE «DYHKIHOHANBHBIH aHATHIN
COCTAENEHA B COOTBTCTBHH ¢ TpeGopamnamu GIOC BO @ oTBEHAET COBpEMEH"
HEIM TPeGOBAHHAM K KayeCTBeHHOMY 00pasoBaTe/ILHOMY MPOLECEY. HNannas pabo-
uaq mporpaMma MoxeT ObITh HCTIONB3OBAHA A4 obecnedenus OCHOBHOH obpaso-
BATENBHOH NPOrpaMMEI MO CHOEUHANBHOCTH TIOArOTOBKH 01.05.01 «Pynnames-
TaNBHLIE MATEMATHEKA H MeXaHHKay 110 JTHCIHIHHES «PYHKIMOHATEHEIH AHATHSY.

Peuen3eHT

noKTOp HIAKO-MATEMATHUECKHX HAYK, IOUEHT,
npodeccop kadenps MAaTEMATHICCKOTO
mogemmpoearma @TEOY BO Kyol'y IMasnoea A.B.



